The function of a corrosion inhibitor in drilling mud compositions is the corrosion protection of the equipment involved in drilling operations. Many compositions involve environmentally several products such as fatty amines of high molecular weight, polyoxylated amines, amides, imidazolines, nitrogen heterocyclic products, etc. The potential advantages of the use of silicates are the effective protection of carbon steel, especially in aerated saline fluids, low costs and non-aggressive behavior to environment. Gravimetric and electrochemical tests were carried out using an aerated solution of 3.5% NaCl and the addition of sodium silicate (Na 2 SiO 3 •9H 2 O) as a corrosion inhibitor at concentrations of 250 to 2000 mg/L. The efficiencies of the corrosion protection of carbon steel using silicate concentrations greater than 1250 mg/L were greater than 92%.
Introduction
The direct and indirect costs of a failure or fracture in oil well drilling are relatively high, especially when they are associated with the time lost during the recovery process, the placement of a new drill and/or the loss of the oil well [1] [2] .
To minimize these costs, facts must be established in the following programs:  A specific inspection of the drill column and a study of the variables associated with the drilling techniques and the history of the column used, especially taking into According to Fink [1] , drilling muds are mixtures of natural and synthetic chemical compounds used to cool and lubricate the drill string and bit, to remove rock bit cuttings from the bottom of the hole and carry them to the surface, to overcome the fluid pressure of the formation, to avoid damage of the producing formation and to prevent drill pipe corrosion.
There is no doubt that such points are vital in studies of the faced corrosion problems when drilling oil wells and all items justify a careful evaluation.
The function of corrosion inhibitors in saline fluids is to inhibit and/or neutralize the aggressive contaminants present in and/or forming on the surface of carbon steel. They provide a resistant and adherent film that prevents the development of corrosive reactions. The aggressiveness of saline fluids can be increased by incorporating contaminants such as dissolved oxygen (O 2 ), carbon dioxide (CO 2 ) and hydrogen sulphide (H 2 S).
However, the objective of this article is to show, through laboratory experiments, that corrosion inhibitors based on sodium silicate can be added to aerated saline fluids with an excellent performance for the corrosion protection of carbon steel. In addition, the growing concern for environmental conservation in terms of chemicals is pointed out in this way. 
Materials and Methods

Gravimetric Test
The evaluated material in this work was a carbon steel AISI 1020 (0.20% carbon, 0.34% Mn, 0.35% Si, 0.011% S and 0.009% P) in the confection of the coupons. The coupons used in the gravimetric tests (weight loss) have the following dimensions: 3.17 cm outside diameter, 0.76 cm internal diameter and 0.19 cm thickness. The metal surface was prepared with grade 100 sandpaper until grade 500. They were cleaned with acetone and ethanol and dried with hot air. The test coupons were weighed up to the fourth decimal place using a digital electronic balance.
Gravimetric assays (weight loss) were performed in acrylic containers with a capacity of 20 L possessing a system of continuous circulation through the injection of compressed air in order to maintain a constant oxygenation rate. To ensure the corrosive medium remained under the same experimental conditions, the solution was continuously filtered where the deposits, precipitates and corrosion products of the coupons were constantly removed, as shown in the diagram in Figure 2 .
The solutions used in the experiments were characterized as saline water containing C inhib = inhibitor concentration; θ = surface coverage (θ); K a = equilibrium constant for the adsorption of the inhibitor molecules on the metal surface.
The evaluation of average corrosion rates for carbon steel coupons was based on NACE-RP-07-75 [7] , as in Table 1 .
Electrochemical Tests
Samples of carbon steel AISI 1020 for the polarization measurements were cut so as to obtain an electrode surface of 0.20 cm 2 . The metal was then embedded in a polyester resin and polished with No. 600 emery paper. Next, the samples were degreased with acetone and washed in distilled water before being inserted in a conventional polarization cell as shown in Figure 3 .
The polarization curves were recorded using an Autolab potentiostat, Type III by varying the potentials 60 mV/min. All measurements were carried out at a constant temperature of 25˚C under aerated conditions and without agitation. 
Results and Discussion
The visual appearance (Figure 4 ) of the carbon steel coupons immersed in the saline solution containing 3.5% (% mass) of NaCl, 800 mg/L of MgCl 2 and 600 mg/L of CaCl 2 as well as the results of corrosion rates ( Table 2) Table 3 using a gravimetric assay. The results of the electrolytic tests are presented in Table 4 and in Figure 9 .
Based on the graph in Figure 9 the polarization parameters are shown in Table 4 It is important to note that, during the gravimetric assays (weight loss), precipitation and the formation of colloidal mixtures of calcium silicates and magnesium hydroxide (considering the high presence of Ca 2+ and Mg 2+ ions in the saline solution) occurred.
This was removed continuously by the filtering system although such precipitation and colloids do not interfere in the corrosion rate results obtained in gravimetric testing.
However, the system was a static electrochemical cell and did not have continuous filtration, allowing the formation of precipitates and colloids on the electrodes. In this way, the random occurrence of deposits interfered in electrochemical results as shown in Table 4 and graph ( Figure 9 ). Due to the large amount of deposits and colloids of silicates next to the electrodes, the corrosion rate results and the inhibition efficiency related to 1500 mg/L of silicate (19.78%) are not consistent when compared to gravimetric testing.
Many authors referenced have discussed the mechanism of the formation of and the nature of the protective film formed on a metal surface in solutions of sodium silicate.
The difference in the proposals of the mechanism of protection and the conclusions may be due to the variation in the concentration of the sodium silicate solution, the temperature, the ratio of Na 2 O to SiO 2 , the experimental conditions, pH, the contamination of certain ions in the saline solution that can form precipitates and colloids and the presence or absence of dissolved oxygen [10] [11] [12] [13] [14] . The proposals of the mechanisms of the formation of the protective film are based on the research of the authors previously referenced and presented as models in Figure 10 and Figure 11 .
Sodium silicate has a strong anodic inhibition in a highly alkaline medium, providing that the 
Conclusions
On the basis of the bibliographic references and laboratory tests carried out, it is concluded that:
• • The mechanism proposed for the corrosion protection of carbon steel is based on the formation of a uniform and transparent film with a gelatinous aspect on the steel surface constituted of iron silicate, calcium silicate, magnesium silicate and silica, these being associated with calcium hydroxide and magnesium hydroxide;
• Considering the good results of carbon steel corrosion protection obtained with the addition of sodium silicate in a saline fluid, application in the drilling fluids of oil wells, especially for salt water-based fluids, is possible since these fluids present many products that are toxic, corrosive and harmful to the environment.
